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>1100 species  ~1/4 of all mammals 

 

Mainly nocturnal 

 

Every continent except Antarctica   

• Isolated islands  deserts  

• Not in high mountain ranges 

 

 

Bats (Chiroptera) – Flying mammals  



Fly  disperse 

 

Roost  adaptable 

 

Forage for airborne pray, items from ground and vegetation, 

above water surface for fish and insects 

 

Behavioural & physical adaptations (e.g. echolocation) 

Bats – what makes them successful  

Photo by Merlin Tuttle 
http://merlintuttle.org 

Photo by Michael Durham 
http://www.dailymail.co.uk/news/article-2638706/Tripping-flight-
fantastic-Stunning-images-agile-bats-hunting-moths-drinking-
pond.html  

Photo by Christian Ziegler 
http://voices.nationalgeographic.com/2013/08/13/barro-colorado-
island-of-magic-diversity-in-the-middle-of-panama-
canal/149_mm7355_060219_1711_41b/  
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Foraging   

Echolocation (complex) 

• Spatial orientation (navigation and obstacle avoidance) 

• Biotope recognition (e.g. forest edge, meadow, water) 

• Food finding (detect, classify and localize a food item) 

 

Wing shape and morphology 

 

Neuweiler G. (1989) Trends in Ecology & Evolution, 4(6): 160-166 Denzinger A. & Schnitzler H.U. (2013) Frontiers in Physiology, 4: 1-15. 



Anatomy of bat wing   

Flight characteristics 

• >24 joints 

• Adaptive bones that deform 

during motion 

• Wing membrane (variable 

stiffness) 

• Skin sensory organs for 

information regarding flows 

 

Wing loading  bat size 

https://askabiologist.asu.edu/human-bird-and-bat-bone-comparison  
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Foraging guilds   

Open space aerial: 

• Typically: freetail and sheathtail bats 

• Fly fast  

• Long, narrow wings, not manoeuvrable 

 

Edge space aerial: 

• Most bats: vespertilionids and Myotis macropus 

• Fly fast moderately slow 

• Moderately long and broad wings 

 

Gleaning: 

• Several vespertilionids (Phoniscus, Murina and 

Nyctophilus) and ghost bats (Macroderma) 

• Slow, but able to manoeuvre and hover in cluttered places 

• Broad wings, rounded tip, large tail membrane 

 

Flutter-detecting: 

• Leaf-nosed and horseshoe bats 

• Slow, but able to manoeuvre; use perch-hunting 

• Broad, short wings 

 

 

 



Urbanisation   

Roost  tree hollows, barks and buildings: 

• Structure  

• Microclimate 

• Protection 

 

Foraging: 

• Green surfaces  

• Insect density generally  

• Artificial lights  

 

Road networks: 

• May deter gleaning foragers 

• Open space foragers ok 

 

Water source needed 

 

Generalist species dominate 
 

White-striped Freetail Bat  
http://www.adelaidebatcare.com.au/   

Gould’s Wattled Bat  
http://www.adelaidebatcare.com.au/   

Eastern Bentwing Bat  
http://www.dailytelegraph.com.au/newslocal/inner
-west/how-the-154b-westconnex-highway-will-
affect-sydney-residents/story-fngr8h4f-
1227520574395 
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Flying-foxes (fruit bats)  

~200 species: ‘old world bats’ 

Do not echolocate  use sight, smell 

Feed on plant products (pollen, nectar, fruit) 

Pollinators  

 



Telling them apart  

Morphologically distinctive 

Smell (e.g. Black vs. Grey-headed  ‘musky’ vs. ‘fruity’) 

Legs, head, teeth – important characters 

But, can hybridise  Genetic testing important 



Roosting behaviour  

Arbitrarily chosen locations 

High fidelity to roost sites, but  

Large seasonal changes are common 

Primarily food driven  unpredictable 

Roberts et al. (2012) PLoS One, 7(8): 1-12 http://www.sunshinecoastdaily.com.
au/news/foxes-flights-of-
fancy/2693017/ 

http://www.environment.nsw.gov.a
u/resources/threatenedspecies/082
14dnrpflyingfox.pdf 
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Urban colonies (Centennial Park, Sydney)  

Continuously occupied  

Large, relatively close colonies 

Partial migrants 
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Relocation – solution?  

2 weeks in June 2012  

People, man-hours, $$$  

(dusk and dawn noise) 

Moved ~10,000 resident bats 

 

Sighted up to 25,000 bats/day 

since, but number  

Need further ‘monitoring’ 

 



Foraging (local movement)  

Fly-out at dusk, return at dawn 

 

Up to 50km/night foraging, but cost-effective 

within ~20km  

 

In urban areas can be as small as ~5km 

 

Strong loyalty to foraging site (~2 months) 
 



Foraging (local movement)  

Emergence ()  sunset 

• Weather affects pattern  

• Age composition of colony? 

 

Duration often ~30min (up to 1h) 

 

‘Streams’ observed ~4km from site 

 

Bats return ~1h before sunrise 
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Camp relocation: unlikely long term solution 

• multiple camps established 

• ongoing management required 

• foraging radius unaffected 

Maintenance of vegetation, water, light around 

airports 

Identifying and monitoring camps (spatial and 

temporal)  identify high risk times 

Explore new ideas (e.g. research into bat distress 

calls as means of deterrence)  

 

 

 

 

 

 

 

 

 

 

 

 

Conclusions  



THANK YOU 

australianmuseum.net.au 



Natural hosts (or carriers) of many viruses 

Pressure(s) on bats (e.g. loss of habitat)  increased virus 

circulation and/or transmission 

Bat lyssavirus and Hendra of particular concern 

 

Lyssavirus (1995) 

Occurs in both insectivorous bats and flying-foxes 

<1% free-living bats are infected 

3 human deaths 

Preventable with rabies vaccination  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Bats and diseases 



Hendra virus (1994) 

• Occurs in all 4 species of flying-foxes 

• Does not affect bats (flu-like) 

• Horse intermediate host (in 2011: 24 horses infected) 

• 7 people infected; 4 have died (~80 horses and 2 dogs) 

• Horse vaccine released November 2012 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Bats and diseases 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

QLD relocations in 2013 

Proposed QLD dispersals: 

Lakeside, Yungaburra, Atherton Tablelands – dispersal starts July 2013 

Cairns Town/ Library – SFF - noise and vegetation removal 

Botanical Gardens, Bundaberg – BFF and GHFF - noise 

Coolum – GHFF and BFF  - vegetation modification and dispersal 

Maroochydore – GHFF and BFF - dispersal 

  

Recently completed and/ or actions ongoing: 

Burpengary – June 2013 – noise, smoke and vegetation removal 

Mareeba, North QLD – June 2013 – LRFF, water 

Home Hill, QLD – June 2013 – BFF and LRFF, vegetation removal 

Bargara, Bundaberg – May 2013 – GHFF and BFF, vegetation removal, smoke and 

noise 

Pittworth – April 2013 – LRFF and BFF, noise dispersal 

Warwick – March 2013 – LRFF – noise dispersal 

 

• ~20+ urban camps that are targeted  implications: 

 Vulnerable species 

 Areas they move to  further conflicts 

 Diseases (e.g. Hendra spill-over attributable to environmental stress in the 

past)  


